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Color Byte binary Haxadacimal
(red, green blue) {red, green blue)
White 255, 255, 255 FF. FF, FF
Gray 127,127,127 99, 989, 99
Black 0,0,0 0,0,0
Red 255, 0,0, FF.0.0
Green 0,255 0 0,FF. 0
Blue 0,0, 255 0,0, FF
Yallow 255, 255, 0 FF. FF, O
Cyan 0, 255, 255 0, FF, FF
Magenta 255, 0, 255 FF. 0, FF
Orange 255, 153. 0 FF.89. 0
Pink 255, 170, 170 FF, AA, AA
Purple 170, 0, 170 AN, O, AA
Taal 0. 170, 153 0. AA, 99
Brown 153, 102, 51 99, 66, 33
Tan 28585, 204, 102 FF, CC, 66



http://www.zamg.ac.at/eumetrain/Seiten/CAL_Topic.htm
http://www.zamg.ac.at/eumetrain/Seiten/CAL_Topic.htm

SelS o o iy s sadl JLAll Liudal) Judatll saea S 5 g5

sl bl ABES Lida Alaa duiliad duipe 110 JS&)
2022/7[17 gy duaal) Al A (0 lalag (3le)

530 DA 2024 ple 3 ) & A ALal) ol Ll

las S las 2024/6/2 & saa)ll caas A il du)al
LaY caclaially @llall Jliall Jias duid B SSY) (538l sl
Ol (RIS ks 2024/6/10 saally (1) &y JSaIL Ad5al
daluse HSY diphariy s buaially Glladl G)lad) Jia #lall 525
Ay JSAIL Ahyal BaY ald (<8 duhall dalicg 3hall Ga
Dbk s 2024/6/30 5 2024/6/11 osrail W L(12)
Ly yaall dalaiall e 3lle Hlas caldl sl ol Jia caiS
2024/10/14 saayl) Wl (14 5 13 col€all Gada) L)
Gl bl (e dbale S5 s Dlle Ljle BB @l culk
O daadly Slalus ot @ oSl g2yl Gslll i 5l
dilaie e Aaady Slaliae ) lgbas casialy Glall o Jled
Lpall JaaY) Gllall Sl (pe Zallall L)Lt Aadaril (paas sl
Jaad b chias Baa) 48 2024/12/15 53y L) (15 J<all
i @l Gl sl e Aakdl) Chalgall (e 23 Sy £l
s Ay oball dad Sl 3l ol caldl gl ol
Ay dugall Bhall dapy paliad) il dldy dlal) Chualsall
Gilealy i o @lly Jany ¢ 5all 3 Aaghlly Lalall jalae
Lialedl Gl i Lo e el bl Jead (Pla Ljlad) b))
el 5 il 535300 dlgd cilelad Loyl dilaie culae 4Ll
(16 JSall Ayl Laal) [l el Sl aayl) Pla

CEES (g9 b Linh dlae duiliad dupe 11 JS&Y
2024[6/2 iy Ayl Qe (35 Uaiag (3le) 12n

Jsls Qhs (Sl Adlial) byl N 13 Jgaal)

2022 slat
BI O el
sl g ey
7.26 7.20 —c
(ps2”pfAc b Llssls)
SIRERE
451 437 Bl E
(¢)snlend
49 4.1 (&) deya
b el st G L elasl
3 5 Ljladlealgal) S
12 10 selaidl ) S
28 28 ERERET

ol Jliad) ABUSH Lidds diaa diliad 435 18 JSAN)
-2022/6/13 flhs dulal) ki ot ()

ol il BB L A iliad A 19 JS
:2022/6/27 iy L) dilaia b ((3llal))

Ldal ksl s2a)ll (10) ) Il &l Ds e

Lkt Ahealal Cucmpas Zuhal) dibaie o Cps 2022/7/17 Fjbiy
dahial) (e 35 dasl TSy V) (sl Ol Baaaally lan 445
Lhl ik i A el dabhid) ey Al Adledl)
il 8 Lealstls 2L dejen Aalal) clilal) s 3 clgias
e olail /04,9 s 2022 alal joa el (3) Jsaall &
o gl iy 38 Gllally selaiadl Hlall ChLSs CulSy (a8
G Walas Y il Slad) o g 13 LSS (12628) Ml
) GHEN Jas e 3385 oyl A5l Ao pus by asSs



SelS o o iy s sadl JLAll Liudal) Judatll saea S 5 g5

b llall (gl L) ABS Lids Aiuna dfliab Aatya 16 JSI
) 20241215 gl Lubal) ddaie
Osllb et (Al dplall Al iyl Bla e Laady
Al dilaiag Ghall B8 Aplall dadaiil sasg (53 (5250
O Wbl Glaa)ll asfiall @lipall A o o A cdlaa 28
bl 520 DA 2024/10/14 a5 (b s Ll dhale 25
alae 3 e cSlall (gaysll ol ity Aallall LgmalSH jaad Lgdl Cua
deaie ot el ulall o S IS8 @S alesh Ghal)
& pease WSy i A e o Al aagl) Gl sas
laa ddle F8ES 13 LAl das D) SN 13 ¢(15)a8, 45
lalad) L)) Aall Bibia ol 8 Glle Jle 395 oo Db
U 8 Lglass ALl @A) Jas e 5ol caana Al e jug
LAl Jaiy Aana Flie (B DS AeYly Ll gl a5 (gal)
CYarall diiy Lo e Jo¥) Gl jed (S Gl el e
Vel o & Bl (2023-1993) saall dusgad) gicd)
(2 A dsaall) @lladl Ll Ayl
B SeliS o jlad) il lEal) (Wbl st A6
(A ugadl) o Al 711
Heal sl Aplall clell sl aa)l DA e
MoNo-)syshll (salal pualll 75l o Aaldll ial) ulidl
& (20 45) g e wdia (%12.5) 3:USs (Crystalline
Solar ) wedll gledl (el Slea plasial & duhall adge
4 Channel ) shall dap (uld Sl «(Power Meter
oaibadll and 5N Wld Sles o(Temperature Mater
(SPI-ARRAY TESTER 5000) Ausadll #I5BU 4l
tb b (I i) pandll Jaasis
gl 5ol o goall jlad) il aal) (ubad Julas -1
—:dul) aiga b duiliygsl) Bl
A2024 ple Pla Lkl lell il aa)ll DA Ge
2024/6/11 & il Apled Gt Gfivay VI Jaud
gy D L) Aleall Claagadll 31 5 31 <2024/10/14
0o Oy o(4) Joanll (B e LS Lles lgulidy disall sallall
Loty il ) g ledV) 528 o Jpaal) B &l aill Pla
e I dealgll g etV 50 e i5a) cndll dale Ga 88
I el 2l o M Jealgll 20y (Luga) Audall At

-35-

Gllall) gsad) Sl AEUSI Lida Ainaa duilinh Afye 112 JSAY
2024610 s dual) ki (b (35 Laially

@l (gsadl lad) ABUST Lidds Liias dailiad dyfpe 13 IS
-2024/6/11 &\ duufpal) dilaia ‘_,a

‘_,3 Gl (goadl L) ABUSI Liduds Aiiaa duiliad duipe 114 JSY)
.2024/6/30 by Aull ddhia

s AA4S u)Le Ahuale ZHES) Lids Aiuna uiliad duija 115 JSA)
2024/10/14 sy Al Aakiia b Gl Jlé e



BéwdﬁaﬁEJé#\Jw&H\dM\:mgSju@

45) &g haghall gl o gt 5ol dad s (glly ala
<(Gofkls 678.9) il &nla) 5aca g ¢(20/L1s744) &l (dayo

2024 plad (gsal) JLidl il Auadd) 15 WY AuiligS) Bjal el (andl kel clald) 4 (sl

TIsY) Z Y dliygSl) B8l BeliS Gandl Adal) clubdll 117 JS&
-2024[6[11 53, Luhal) ghga B goall Jlad) il el

Current, A

Power, W Operator: Admin

750 — 150 1D:

Module Type:
23:48:4710113/2024
Tested Irradiance: 67.9 mWicm*2
Tested at: 50.0 deg. C
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Corrected to: 48.0 deg. C
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Tested at: 40.0 deg. C
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Operator: Admin
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Module Type:

13:20:42 0610212024
Tested Irradiance: 80.7 mWicm*2
Tested at: 42.5 deg.C
Corrected to: 42.5 deg. C
Voc=389V

Isc=66A
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pm=200V
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Rs=14

Rsh=846
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Power, W

Current, A Operator: Admin
0.

Module Type:

12:30:54 0612772022
Tested Irradiance; 83.0 mWicm*2
Tested at: 60.0 deg. C
Corrected to: §0.0 deg. C
Voc= 3892V
Isc=601A

Pmax = 16282W
Vpm=274V
Ipm=548A

FF=0.70

Effc=1390
Efm=1390

Re=107

Reh = 245,58
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150 — 180 D: 00000001
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Tested Irradiance: 70.0 mWicm*2
Tested at: 48.0 deg.C
Corrected to: 48.0 deg. C
Voc=26.35V
lsc=552A

Pmax = 11244 W

Vpm =20.04V
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FF=0.17

Effc=9.92

Effm=9.92

Rs=017

Rsh=1.36
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LA Power, W
Gurine o Operator: Admin
750 — 250 1D: 30-6-2024
Module Type:

12:45:50 06/30/2024
Tested Irradiance: 87.0 mW/cm*2
Tested at: 44.3 deg. C
Corrected to: 44.3 deg. C
Voc=38.14V
Isc=678A

Pmax = 174.06 W
Vpm=28.33V
Ipm=6.14A
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Effc=17.78
Efflm=17.78

Rs=1.03

Rsh = 87.86
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ABSTRACT

This paper focuses on applied geography, specifically the spectral analysis of atmospheric dust and its impact on the
photovoltaic efficiency of solar panels at the Baghdad—Al-Jadriya site. It aims to support the use of solar energy as a clean
electricity source amid climate change and increasing dust activity. The research examines how atmospheric dust impacts
solar radiation that reaches the Earth's surface, its accumulation on panels, and the resulting effects on electricity generation.
Climatic data from 1993-2023 were analyzed using statistical and analytical methods. Results show that Iraq’s climate is
strongly influenced by continentality due to its distance from water bodies and the dominance of the subtropical high-pressure
system in spring and the Indian thermal low in summer. These factors cause high temperatures, low humidity, and frequent
dust activity. Spectral analysis confirmed suspended dust as the most prevalent and recurrent form over Baghdad. Field
experiments conducted in 2022 and 2024 revealed two main dust effects. The positive effect was a reduction in panel
temperature during clear days caused by dust deposition; for example, in June, solar radiation was 807 W/mz2, panel
temperature 42.5°C, and peak power 175.7 W. The negative effect appeared during dust storms, causing atmospheric scattering
and surface deposition that reduced radiation intensity and absorption; in October, radiation dropped to 678.9 W/mz?, panel
temperature rose to 53.7°C, and power decreased to 135.15 W. These findings highlight the need to develop solar technologies
adapted to arid and semi-arid climates.
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